1 TFN030146-US 

HYDRAULIC CONTROL APPARATUS 



INCORPORATION RYPRBRP^q; 



[0001] The disclosure of Japanese Patent Application No. 2002-313382 filed on October 
28, 2002 including the specification, drawings and abstract is incorporated herein by reference in its 
entirety. 



BACKGROT JND OFTHF tnw t^qm 
X Field of thpTnventjm) 

[0002] The invention relates to a hydraulic control apparatus, and more particularly to a 
hydraulic control apparatus in which a solenoid valve is fixedly disposed in a valve body. 
2= Description of the Related Art 

[0003] A hydraulic control apparatus is widely known which includes a solenoid valve 
provided with a valve portion having a spool, and a solenoid portion urging the spool in the axial 
direction by using electromagnetic force, and a valve body in which a valve accommodation hole is 
provided. The solenoid valve is fixedly mounted on the valve body such that the valve portion is 
received in the valve accommodation hole. A device as disclosed in Japanese Patent Application 
Laid-OpenNo. 5-231523 ([0009] to [0013], see the Hg. 1) is an example of the hydraulic control 
apparatus which is intended for use man automatic transmission. The valve portion has a sleeve in 
which the spool is sbdably engaged. In addition, the sleeve is fixed to the solenoid portion and 
inserted into die valve accommodation hole, to be fixedly mounted in the valve body. 

[0004] However, in the hydraulic control apparatus as described above, it is necessary to 
provide the valve accommodation hole having a size suitable for receiving the sleeve, thus requiring 
a large size of the valve body and limiting reductions of the size and weight of the hydraulic control 
apparatus. Also, because the valve portion of the solenoid valve and the solenoid portion are 
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constructed as a unit, the whole solenoid valve needs to be replaced by a new one when a failure or 

the like occurs. This causes disadvantages in terms of cost and effective use of resources. 



SUMMARY OF THE INVENTION 

5 

[0005] It is an object of the invention to provide a hydraulic control apparatus constructed 
with reduced weight and size, which makes effective use of a solenoid portion and a valve portion 
depending upon the type of a failure of a solenoid valve. 

[0006] A hydraulic control apparatus according to a first aspect of the invention includes 

10 a solenoid valve and a valve body. The solenoid valve includes a valve portion having a spool, and a 
solenoid portion adapted to urge the spool in an axial direction by using electromagnetic force. The 
val ve body having a valve accommodation hole. The solenoid valve is arranged with respect to the 
valve body such that the valve portion is received in the valve accommodation hole. Further, the 
hydraulic control apparatus includes a fixing member, which fixes the solenoid valve to the valve 

15 body. In the hydraulic control apparatus, the spool is formed so as to slidably fit in the valve 

accommodation hole. The solenoid portion is disposed at an open end of the valve accommodation 
hole, and the solenoid portion is fixed to the valve body by fixing member. Thus, the valve 
acccnrtmodariQn hole of the valve body also serves as the sleeve of the valve body, and the spool is 
fitted in the valve accoramodatiOTi hole. Therefore, the size of the valve accommodation hole is 

20 reduced by an amount corresponding to the thickness of the sleeve, resulting in reductions in the 
weight and size of the valve body and the hydraulic control apparatus. 

[0007] In the first aspect of the invention, the solenoid portion may include a plunger 
formed separately from the spool, and urges the spool by using the plunger; and the fixing member 
detachably fixes the solenoid portion to the valve body. Thus, the solenoid portion of the solenoid 

25 valve and the spool are independently mounted in the vatve body, and the solenoid portion is 

detachably fixed to the valve body with the fixing device. Therefore, in the case of a failure of the 
solenoid valve, only one of the solenoid portion and the spool can be easily replaced depending upon 
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the type of the failure by canceling fixation with the fixing device, which enables the effective use of 

usable resources and reduces a cost of parts. 

PMMI8] In the first aspect of the invention, the hydraulic control apparatus may further 
include a fitting projecting portion provided in one of the solenoid portion and the valve body; and a 
fitting recessed portion provided in the other of the solenoid portion and the valve body, and the 
fitting projecting portion and the fitting recessed portion engage with each other such that the 
solenoid portion and the valve aca>rnmodation hole are positioned concentrically with each other. 
Thus, the fitting projecting portion and the fitting recessed portion that engage with each other are 
provided in one of the solenoid portion and the valve body, and the other, respectively, and the 
solenoid portion and the valve accommodation hole, i.e, the spool, arc concentrically positioned. 
Therefore, the solenoid portion can be easily fixed to the valve body with a high accuracy. In 
addition, variations in the quality (controlling accuracy and the like) of the solenoid valve arc 
reduced, thus assuring high quality. 

[0009] In the above aspect of the invention, the fitting projecting portion having an 
annular shape may be provided concentrically in the opening portion of the valve accommodation 
hole, and be fitted in the fitting recessed portion having an annular shape and provided concentrically 
in an end portion of the solenoid portion, so as to position the valve accommodation hole and the 
solenoid portion concentrically with each other. In addition, the spool includes a positioning large- 
diameter portion that is located radially inwardly of a fitting portion of the fitting projecting portion 
and the fitting recessed portion, and the positioning large-diameter portion is slidably fitted in the 
valve accommodation hole, and is positioned concentrically with the valve accommodation hole. 
Thus, the fitting projecting portion is provided in the opening portion of the valve accommodation 
hole, and is fitted in the fitting recessed portion provided in the end portion of the solenoid portion, 
whereby both are concentrically provided. In addition, the spool is provided with the positioning 
large-diameter portion that is located radially inwardly of the fitting portion of the fitting projecting 
portion and the fitting recessed portion. With the positioning large-diameter portion slidably fitted in 
the valve accommodation hole, the spool airi the solenoid portions 
each other with high accuracy, thus assuring further improved quality of the solenoid valve. 
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[0010] In the above aspect of die invention, the positioning large-diameter portion may 
be sHdably fitted in the vicinity of the opening portion of the valve accommodation hole so as to 
position the spool concentrically with the valve accommodation hole at a position that is the close to 
the solenoid portion. 

[001 1] In the first aspect of the invention, the fitting proj ecting portion may be press- 
fitted in the fitting recessed portion so thai the solenoid portion is fixed to the valve body. 

[0012] In the first aspect of the invention, the valve body has a part accommodation hole 
may be formed separately from the valve accommodation hole, the part accommodation hole 
receives an assembly part; and the solenoid portion is formed integrally with a flange that engages 
with the assembly part thereby to prevent the assembly part from being detached from the part 
accommodation hole. Thus, in the case where the part accommodation hole is provided in the valve 
body and the assembly part is disposed in the hole, the assembly part is held in the valve 
accommodation hole with the flange provided on the solenoid portion of the solenoid valve. 
Therefore, assembling is conducted easily compared to the case where the assembly part is fixed 
independently of the solenoid portion. In addition, a space for fixing is not required, and the 
solenoid valve and the assembly part can be located close to each other, resulting in a reduction in 
the size of the hydraulic control. 

[0013] In the first aspect of the invention, the valve accommodation hole provided in the 
valve body may be closed at one end thereof remote from the opening portion in which the solenoid 
portion is provided, and a bottom of the valve accommodation hole at the one end is provided by a 
male screw received in the valve body. 

[0014} In the first aspect of the invention, a diameter of the spool may constant, or 
decreases toward the solenoid potion. 

[0015] In the first aspect of the invention, the fixing member may comprise a snap- 
fastener including a body-side engaging portion that engages with the valve body, a solenoid-side 
engaging portion that engages with the solenoid portion, and an elastic deformable portion provided 
between the solenoid-side engaging portion and the body-side engaging portion, the elastic 
deformable portion being elasticaliy deformed whil e the fixing member is mounted in place in the 
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valve body; and the snap-festener presses the solenoid portion against the valve body by using 
elasticity of the elasticaDy defonnable portion. Thus, the snap-fastener is used as the fixing device 
for fixing the solenoid portion to the valve body, and therefore the solenoid portion can be easily and 
quickly mounted on the valve body or replaced by a new one. 

[0016] In the first aspect of the invention, the fixing member may comprise a threaded 
fastening member that detacbably fixes the solenoid portion to the valve body. 

[0017] A hydraulic control apparatus according to a second aspect of die invention 
includes a solenoid valve and a valve body. The solenoid valve includes a valve portion having a 
srx>oU and a solenoid rx^on adapted to urge the spooling 

force. The valve body having a valve accommodation hole. The solenoid valve is arranged with 
respect to the valve b ody such that the valve portion is received in the valve aax?mrnodation hole. 
Further, die hydraulic control apparatus includes a fixing means, which fixes die solenoid valve to 
the valve body. In the hydraulic control apparatus, the spool is formed so as to slidably fit in the 
valve accommodation hole. The solenoid portion is disposed at an open end of die valve 
accommodation hole, and the solenoid portion is fixed to the valve body by fixing means. 

[0018] A hydraulic control apparatus according to the invention is preferably employed 
in a hydraulic control system of a vehicular automatic transmission that is shifted up or down by 
means of hydraulic actuators or die like. For instance, plural solenoid valves are mounted in a valve 
body. The invention may also be applied to various types of hydraulic control apparatuses, 
including other hydraulic control apparatuses for vehicles or hydraulic control apparatuses used in 
applications other than vehicles. 

[0019] Examples of the solenoid valve used in die hydraulic control apparatus according 
to the first aspect of the invention irrfude a switch valve that switch^ 
reciprocating the spool in the axial direction, and a pres sure regulating valve that controls the 
hydraulic pressure by urging die spool with suitable dectromagnetic farce, or the like. The valve 
body is provided with oil passages that are open in the valve acrornrnodahon hole. 

_ [0020] The solenoid portion of the solenoid valve is mainly constituted by the plunga: 
that abuts against the spool, and the solenoid. The solenoid is ena^gized or excited through on-off 
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control or duty control of exciting current, thereby to generate suitable electromagnetic force and 
drive the plunger. 

[0021] Hie valve accommodation hole, in which the spool is slidably fitted, is closed at 
one end thereof remote from the opening portion in which the solenoid portion is fixed For 
example, the val ve accommodation hole is provided by forming a through-hole and screwing a male 
screw into a bottom portion thereof. The male screw functions as a spring retainer for a spmg, such 
as a return spring, urging the spool. In addition, a load (urging force) of the spring can be adjusted 
by changing the dimension of the screw located in the valve body. Also, in the case where the 
diameter of the spool is constant, or the spool di ameter decreases toward the solenoid portion, the 
mail screw may be removed so as to remove the spool from the side opposite to the solenoid portion 
and replace it by a new one. 

[0022] For example, the snap-fastener is preferably used as the fixing device. However, 
other detachable fixing devices, such as screw fasteners including bolts and nuts, may be adopted In 
other aspects of the invention, the solenoid portion can be fixed using an non-detachable fixing 
device, such as caulking, press-fitting and rivet 

(0023] The fitting projecting portion may be provided in the solenoid portion, and the 
fitting recessed portion may be provided m the valve portion. Alternatively, the fitting projecting 
portion may be pro vided in the valve rjody, and the fitting rece^ 

solenoid portion. A plurality of pans of fitting projecting portions and fitting recessed portions may 
be provided for positioning the solenoid portion and the valve accommodation hole. However, it is 
preferable to adopt a pair of the annular fitting projecting portion and the annular fitting recessed 
portion formed concentrically with the solenoid portion and the valve accommodation hole, as in the 
third emlxdiinenL The valve accommodation hole itself can be also used as the fining recessed 
portion 

[0024] The fitting projecting portion and the fitting recessed portion may be used for the 
sole purpose of portioning the solenoid portion and the valve body. However, the fitting projecting 
portion may be press-fitted into the fitting reosssed poru on so as to fix the solenoid portion and the 
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valve body to each other. In this case, the fitting projecting portion and the fittmg recessed potion 

function as the fixing device. 

[0025] The positioning large^iiamcter pardon is provided radially inwardly of the fitting 
portion of the fitting projecting portion and the filling recessed portion. However, in other 
embodiments of the invention, the spool may be provided with the positioning large^diarneter 
portion that is slidably fitted in the valve accomnxdation hole in the vicinity of the opening portion 
of the valve accommodation hole, irrespective of the position or the presence of the fitting portion of 
the fitting projecting portion and the fitting recessed portion. In tins case, the spool is positioned 
concentrically with the valve accomrnc<ianon hole with a high accuracy at a position that is the 
closest to the solenoid portion, thus assuring certain quality of the solenoid. 

[0026] For example, the flange is formed integrally with the core a part of which 
protrudes from a distal end of the solenoid portion, such that the flange extends in a piarc-like shape 
in a direction perpendicular to the axis. The flange is brought into close contact with the valve body 
so as to close an opening of the part acconDunnodation hole. However, various forms of flanges, such 
as a fl ange that engages with an assembly part partially proj ecring from the part accommodation 
hole for prevention of detachment of the assembly part, may also be employed. Examples of the 
assembly pan may include detecting devices, such as a hydraulic sensor for detecting the hydraulic 
pressure, a hydraulic switch, and an oil temperature sensor for detecting the oil teirqjexature. 

[0027] The snap-fastener may be formed by, for example, bending a spring sheet 
material made of a metal. However, the snap-fastener can be integrally molded by a synthetic resin 
having a certain strength, 

BRIEF DFSPR TPTTON OF TH H DRAWINGS 

[0028] The foregoing and further objects, features and advantages of the invention will 
become apparent from the following description of preferred embodiments with reference to the 
accompanying drawings, wherein like numerals are used to represent like elements and wherein: 
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[0029] FIG. 1A to FIG. 1C are views showing a hydraulic control apparatus according id 
a first embodiment of the invention, of which FIG. 1 A is a plan view, FIG. IB is a B-B sectional 
view of FIG. 1 A, and FIG. 1C is a right-hand side view; 

[0030] FIG. 2A to FIG. 2C are views showing another embodiment of the invention, of 
which FIG. 2A is a plan sectional view showing an A-A cross section of FIG. 2B, FIG. 2B is a front 
view, and FIG. 2C is a right-hand side view; 

[0031] FIG. 3A to FIG. 3C are views showing a still another embodiment of the 
invention, of which FIG. 3 A is a partial plan view, FIG. 3B is a front view, and FIG. 3C is a right- 
hand side view; 

[0032] FIG. 4 is a sectional view showing a yet another embodiment of the invention; 

and 

[0033] FIG. 5A and FIG. 5B are views showing a further embodiment of the invention, 
of which FIG. 5A is a partial plan view, and FIG. 5B is a front view. 

PrTTATT .HP DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0034] Hereinafter, referring to the drawings, some embodiments of the invention will be 
explained in detail. FIG. lAtoFIG. 1C show a hydraulic control apparatus 10 to which the 
invention is applied. FIG. 1 A is a plan view, FIG. IB is a B-B sectional view, and HG. ICisa 
right-hand side view. The hydraulic control apparatus 10 is apart of a hydraulic control system of a 
vehicular automatic transmission. In a valve body 12 provided with oil passages that are not shown, 
a solenoid valve 14 is fixedly disposed. The solenoid valve 14 is a pressure adjusting valve that 
controls hydraulic pressure by urging a spool 18 in the axial direction through a solenoid portion 16. 
The solenoid portion 1 6, which is provided with a solenoid 20, a plunger 22, a yoke 24 and a core 26 
as shown in FIG. 2A, drives the plunger 22 with a suitable dectromagnetic force through duty 
control of exciting current of the solenoid 20, and urges the spool 18 in the left direction in FIG. IB 
against urging force of a spring 28. 
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[0035] The valve body 1 2 is provided with a valve accommodation hole 30 that is closed 
at one end The spool 18 constructed independently of the solenoid portion 16 is slidably fined in 
the valve accommodation hole 30 in a state where the spool 18 directly contacts an inner 
circumferential surface of the valve accommodation hole 30. Further, the spool 18 abuts against the 
plunger 22 under the urgingfhrce of the spring28. The valve accommodation hole 30 also serves as 
a sleeve of the spool 18, and a valve portion of the solenoid valve 14 includes the spool 18 and the 
like. 

[0036] Further, the valve body 12 has, at an opening side of the valve accommodation 
hole 30, a concave portion 32 in which the solenoid portion 16 is disposed. Hie solenoid portion 16 
is disposed concentrically with the valve accommodation hole 30, and is dctachably fixed to the 
valve body 12 with a snap-fastener 34. In an opening portion of the valve accommodation hole 30, a 
countcrbore 36 corresponding to the annular core 26 is provided. The solenoid portion 16 is 
positioned concentrically with the valve accoininodation hole 30 by fitting the core 26 into the 
counterbore 36. The core 26 and the oounterbore 36 thai engage with each other correspond to an 
annular fitting projecting portion and an annular fitting recessed portion, respectively. 

(0037) The snap-fastener 34 functions as the fixing device to detachably fix the solenoid 
portion 16 to the valve body 12, and is formed by bending a spring sheet material made of metal. 
The snap-fastener 34 is provided with a solenoid-side engaging portion 34a whose central portion is 
curved in an inverted C shape along a rear end portion of the solenoid portion 16, a pair of elastic 
defbrmable portions 34b that are provided continuously from the solenoid-side engaging portion 34a 
and a body-side engaging portion 34c. The elastic dcformable portion 34b extends downward and is 
bent in a U-sbape, such that the elastic deforrnable portion 34b is elastically deformed with its U- 
shape compressed by being inserted into an engaging hole 38 provided in the valve body 12. In this 
state, because the body-side engaging portion 34c is engaged with a step of the engaging hole 3 8, the 
elastic defbrmable portion 34b is prohibited from being pulled out of the engaging hole 38. In 
addition, the solenoid portion 16, which is urged in the left direction in FIG. 1A and FIG. IB by 
elasticity of the elastic deformable portion 34b, is fixed to the valve body 12. The body-side 
engaging portion 34c engages with the step of the engaging hole 38 due to elasticity of the elastic 
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deformable portion 34b, and therefore the solenoid portion 16 can be fixed with one-touch 

attachment only by inserting the elastic deformable portion 34b into the engaging hole 38. In 
addition, the body-side engaging portion 34c can be detached fiom the engaging hole 38, and the 
solenoid portion 16 can be removed from the valve body 12 just by pressing the end portion with a 
tool and the like such that the body-side engaging portion 34c is detached from the step of the 
engaging hole 38. 

[0038] Li the hydraulic control apparatus 10 as described above, the valve 
accommodation hole 30 of the valve body 1 2 also serves as the sleeve, and the spool 18 is fitted into 
the valve accommodation hole 30. Therefore the size of the valve accommodation hole 30 is 
reduced by an amount corresponding to the thickness of the sleeve, enabling the weight and size of 
the valve body 12 and, further the hydraulic control apparatus 10,to bereducecL 

[0C39] Also, the solenoid portion 16 of the solenoid valve 14 and the spool 18 are 
independently disposed in the valve body 12, and the solenoid portion 16 is detachably fixed to the 
valve body 12 with the snap-fastener 34. Therefore, in the case of a failure of the solenoid valve 14, 
only one of the solenoid portion 16 and the spool 18 can be easily replaced depending upon the type 
of the foilurc by releasing the engagement with the snap-fastener 34, which enables the effective use 
of usable resources and reduces a cost of parts. 

[0040] Also, the counterbore 3 6 is provided at the opening portion of the valve 
accommodation hole 30 of the valve body 12. By fitting the core 26 of the solenoid portion 16 into 
the counter bote 36, both arc concentrically positioned. Accordingly, variations in the quality 
(controlling accuracy and the like) of the solenoid valve 14 are reduced, thus assuring high quality. 

[0041] Also, the snap-fastener 34 is used as the fixing device to fix the solenoid portion 
16 in the valve body 1Z This facilitates easy and quick assembly and replacement or the like of the 
solenoid portion 10. 

[0042] Next, other embodiments of the invention win be plained. In the embodiments 
hereinafter referred to, the same reference numerals will be used for elements substantially common 
to the aforementioned embodiment and detailed explanation thereof will be omitted. 
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[0043] In a hydraulic control apparatus 40 shown in FIG. 2A to FIG. 2C, a plate-like 
flange 42 extending in the direction perpendicular to the axis of the solenoid portion 16 is formed 
integrally with the core 26 protruding toward the distal end of the solenoid portion 16- la a state 
where the flange 42 is in close contact with an end fece 1 2f of the valve body 12, the solenoid 
5 portion 16 is detachably fixed to the valve body 12 with a pair of bolts 44 that function as the fixing 
device. Also, in the end face 12f, a part accommodation hole 46 is provided independently of the 
valve accommodation hole 30, and a hydraulic switch 4 8 as an assembly part is disposed in the part 
accommodation hole 46. In addition, an opening of the part accommodation hole 46 is closed by the 
flange 42. Accordingly, the hydraulic switch 48 can be retained in the part accorrnnodation hole 46. 
10 Note thai FIG. 2A is a plan sectional view showing an A-A cross section of FIG. 2B, FIG. 2B is a 
front view, and FIG. 2C is aright-hand side view. 

[0044] In the hydraulic control apparatus 40 as described above, too, rhe valve 
accommodation hole 30 of the valve body 12 also serves as the sleeve, and the spool 18 is fitted in 
the valve accommodation hole 30. Therefore, the size of the valve accommodation hole 30 is 
1 5 reduced by an amount corresponding to the thickness of the sleeve, resulting in a reduction in the 
weight and size of the valve body 12 and further the hydraulic control apparatus 10. 

[0045] Also, the solenoid portion 16 of the solenoid valve 14 and the spool 18 are 
independendy disposed in the valve body 12, and the solenoid portion 16 is detachably fixed to the 
valve body 1 2 with the bolts 44. Therefore, in the case of the failure of the solenoid valve 14, only 
20 one of the solenoid portion 16 and the spool 18 can be replaced depending upon the type of the 
failure by canceling fixation with the bolts 44, which enables the effective use of usable resources 
and reduces a cost of parts. 

[0046] Meanwhile, in the embodiment, the part accommodation hole 46 is provided in 
the valve body 12, and the hydraulic switch 48 is disposed in the part accommodation hole 46. The 
25 hydraulic switch 48 is retained in the part acrammodation hole 46 with the flange 42 provided in the 
solenoid portion 16. Therefore, assembly is conducted easily, compared to fixing the hydraulic 
switch 48 to the valve body 12 independently of the solenoid portion 16. In addition, the space for 
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fixing is not required, and the solenoid valve 1 4 and the hydraulic switch 48 are disposed close to 

each other, thus reducing the size of the hydraulic control apparatus 40 . 

[0047] In a hydraulic control apparatus 50 shown in FIG. 3A to FIG. 3C, the solenoid 

portion I6is dctachably fixed to the valve body 12 with the snap-fastener 34 in place of the bolts 44 
5 of the hydraulic control apparatus 40 shown in FIG. 2A to FIG. 2C. This permits easy and quick 

assembly and replacement or the like of the solenoid portion 16 and the hydraulic switch 48 . 

[0048] In a hydraulic control apparatus 60 shown in FIG. 4, while an annular fitting 

projecting portion 62 is concentrically provided at an opening portion of the valve accomrnodation 

hole 30, an annular fitting recessed portion 64 is concentrically provided at an end portion of die core 
10 26 of the solenoid portion 16. By press-fitting the fitting recessed potion 64 on the fitting projecting 

portion 62, the solenoid portion 16 is fixed to the valve body 12, to be positioned concentrically with 

the valve accommodation hole 30. The fitting projecting portion 62 and the fitting recessed pardon 

64 also function as the fixing device. 

[0049] Also, the spool 18 has a positioning Jarge-cfiameter portion 66 provided in an 
15 inner side of a fitting portion of the fitting projecting portion 62 and the fitting recessed portion64» 

thai is, in the vicinity of the opening portion of the valve accommodation hole 30. With the 

positioning large-diameter portion 66 slidably fined into the valve accomrnodation hole 30, the spool 

1 8 is positioned concentrically with the valve accommodation hole 30 at a position that is the closest 

to the solenoid portion 16. 

20 [0050] Also, the valve accommodation hole 30 is closed at one end. The bottom of the 

hole 30 is provided by screwing a male screw 68 into a bottom portion of a through-hole formed 
through the valve body 12. Hie initial load (urging force) of the spring 28 can be adjusted by 
changing the dimension of the screw 68 located in the hole 30. Also, a lock screw may be provided 
as required Also, in the case where the diameter of the spool 1 8 is constant, or the spool diameter 

25 decreases toward the solenoid portion 16, the mail screw 68 may be removed so as to remove the 
spool 18 fjnom the side opposite to the solenoid portion 16 and replace it by a new one. 

[0051] In a hydraulic control apparatus 60 as described above, the valve accommodation 
hole 30 of the valve body 12 also serves as the sleeve, and the spool 18 is fitted in the valve 
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accommodation hole 30. Therefore, the size of the valve accommodation hole 30 is reduced by an 
amount corresponding to the thickness of the sleeve, thus reducing the weight and size of the valve 
body 1 2 and, further the hydraulic control apparatus 60. 

[0052] Also, the fitting projecting portion 62 is provided in the opening portion of the 
5 valve acxx»mmodation hole 30 of the valve body 1 2. Since the fitting projecting portion 62 is fitted 
into the fitting recessed portion 64 provided at the end of the solenoid portion 16, both are 
concentrically positioned- Therefore, the solenoid portion 16 can be fixed to the valve body 12 with 
a high accuracy of position. In addition, variations in the quality (controlling accuracy and the like) 
of the solenoid valve 14 are reduced, thus assuring high quality. Particularly in the emrxxliment, the 

10 spool 1 8 has the positioning large-diameter portion 66 located radially inwardly of the fitting portion 
of the fining projecting portion 62 and the fitting recessed portion 64, i.e., in the vicinity of the 
opening portion of the valve accommodation hole 30. The large-diameter portion 66 is slidably 
fitted into the valve accommodation hole 30 and positioned. Accordingly, the spool 18 and the 
solenoid portion 16 are concentrically positioned with a high accuracy, which further improves the 

15 quality of the solenoid valve 14. 

[0053] In a hydraulic control apparatus 70 shown in HG. 5A and FIG. 5B, the fitting 
projecting portion 62 and the fitting recessed portion 64 in the hydraulic control apparatus 60 shown 
in FIG. 4A and FIG. 4B merely have a function of positioning the solenoid portion 16 
cxmcentrically, but do not have a function of fixing it to the valve body 12. Instead, the solenoid 

20 portion 16 is detachably fixed to the valve body 12 using the snap-fastener 34, permitting easy and 
quick assembly and replacement or the like of the solenoid portion 16. Also, in the case of a failure 
of the solenoid valve 14, only one of the solenoid portion 16 and the spool 18 can be easily replaced 
depending upon the type of the failure by canceling fixation with the snap-fastener 34, which enables 
the effective use of usable resources and reduces a cost of parts . 

25 [0054] While the ernbodjments of the invention have been explained in detail referring to 

the drawings, these are only exemplary, and the invention may be carried out with various changes 
and modifications based on the knowledge of those skilled in the art. 



